Abstract: The karyotype and major ribosomal sites as revealed using silver staining of Anatolian leuciscine cyprinid fish Acanthobrama marmid were studied. The diploid chromosome number was invariably 2n = 50. Karyotype consisted of eight pairs of metacentric, 13 pairs of submetacentric and four pairs of subtelocentric to acrocentric chromosomes. The largest chromosome pair of the complement was subtelo-to acrocentric characteristically, which is a characteristic cytotaxonomic marker for representatives of the cyprinid lineage Leuciscinae. The nucleolar organizer regions (NORs) were detected in the telomeres of two pairs of medium sized submeta-to subtelocentric chromosomes. No heteromorphic sex chromosomes were found. The karyotype pattern of A. marmid is nearly identical to that found in most other representatives of the Eurasian leuciscine cyprinids, while the multiple NOR phenotype appears to be more derived as opposed to a uniform one, ubiquitous in this group.
Introduction
The cyprinid genus Acanthobrama Heckel, 1843 contains at least nine valid species distributed in Anatolia, Middle East and Arabian Peninsula, but its actual species diversity is unknown at present. Five species are local endemics of a single river basin or water bodies, namely A. centisquama Heckel, 1843 (Orontes River), A. hulensis (Goren, Fishelson et Trewavas, 1973 ) (Hula River), A. lissneri Karaman, 1972 (Jordan River), A. terrasanctae Steinitz, 1952 (Lake Kinneret), A. tricolor (Lortet, 1883) (lakes east of Damascus), two having a wider distribution in the Middle East and Mesopotamia (A. marmid Heckel, 1843 , A. telavivensis Goren, Fishelson et Trewavas, 1973 . The distribution of the remaining two is unknown (A. hadiayahensis Coad, Alkahem et Behnke, 1983 , A. mirabilis Ladiges, 1960 . A. marmid has the widest distribution of the genus in the Tigris-Euphrates River system with tributaries, Quwaik at Aleppo, lakes Orontes and Amik (Bogutskaya, 1997; Geldiay & Balik, 1999) .
Although descriptive fish cytogenetics has progressed recently in Turkey, focusing mainly on Anatolian cyprinid fishes (e.g., Gul et al., 2000; KilicDemirok, 2000; Gaffaroglu, 2003; Ergene-Gozukara & Cavas, 2004 and references therein) , the karyotypes and/or other chromosomal markers of the representatives of the genus Acanthobrama remain entirely unknown. Recently, Durand et al. (2002a, b) included A. marmid, A. terrasanctae and A. mirabilis in the phylogenetic analyses of the Middle East cyprinids and using mitochondrial cytochrome b DNA sequences with strong statistical support demonstrated that the genus Acanthobrama closely clusters with the genera Abramis, Vimba and Acanthalburnus. Since the karyotypes and other chromosomal markers of the genus Vimba (Rábová et al., 2003) and partly of the genus Abramis (Ocalewicz et al., 2004 and references therein) have already been reported, we can test the hypothesis that representatives of the genus Acanthobrama share such characters with close relatives. This report therefore deals with a description of the karyotype and location of nucleolus organizer regions (NORs) as visualized by means of silver (Ag) staining technique of A. marmid.
Material and methods
We analysed specimens of A. marmid (10 males and 12 females) originating from Karakaya Dam Lake, Turkey, PEREIRA (1992) . Ag-staining to detect NORs followed HOW-ELL & BLACK (1980) . At least ten metaphases were counted and karyotyped per specimen; in total 135 from males and 165 from females. Chromosomes were classified using the nomenclatures proposed by LEVAN et al. (1964) . The specimens analyzed are deposited in the Cytogenetics Laboratory of the Department of Biology, Faculty of Kirsehir Science and Arts, University of Gazi, 40200, Kirsehir, Turkey, M. Gaffaroglu (M.G. 24).
Results and discussion
Chromosome counts from all specimens revealed an invariable diploid chromosome number of 2n = 50. The karyotype consisted of eight pairs of metacentric (m), 13 pairs of submetacentric (sm) and four pairs of subtelocentric (st ) to acrocentric (a) chromosomes (Fig. 1) . No heteromorphic sex chromosomes were detected. The NORs as visualized by Ag-staining covered almost all of the short arms of two pairs of middle-sized and small-sized sm chromosomes, respectively, indicating the presence of the two NOR-bearing chromosome pairs (Fig. 2) .
Since karyotype and/or other chromosomal markers of this and other species of the genus Acanthobrama are not analyzed as yet, it is impossible to compare these results. However, the chromosomes of representatives which are closely related to the genera Abramis, Blicca and Vimba (Durand et al., 2002a, b) have been studied. Rábová et al. (2003) reported identical karyotypes with eight pairs of m, 14 pairs of sm and three pairs of st-a chromosomes for all three species of the genus Vimba where the largest pair of chromosomes of the complement was characteristically st-a. However, comparison of the results of karyotype analyses in representatives of the genera Abramis and Blicca is much more difficult. Ráb & Collares-Pereira (1995) reviewed data up to 1995, and since then only Jankun et al. (1997) and Ocalewicz et al. (2004) have reported karyotype analysis of A. brama (L., 1758). Ráb & Collares-Pereira (1995) discussed in detail the serious problems of chromosome classification due to their small size and the gradual change of centromeric position in cyprinid fishes resulting in comparison of results from different authors. Close inspection of the published data shows that respective authors made their conclusions based on highly contracted chromosomes, where the correct assignment of chromosomes is difficult and disputable. Careful reanalysis of such data, however, clearly reveals a common pattern in leuciscine cyprinids: a karyotype composed of approximately eight pairs of m and three to four pairs of st to a chromosome with, characteristically, the largest element of the complement in the later category. The same problem of correct chromosome classification faced Gaffaroglu (2003) , who reported a somewhat different karyotype structure than is reported in the present study for A. marmid because the karyotype was based on Long/Short arms (L/S) ratio only. Again careful re-analysis of this dataset in relation to chromatid contraction clearly revealed the ubiquitous leuciscine pattern eight pairs of m, 13 pairs of sm and four pairs of st to a chromosomes including the leuciscine st-a chromosomal marker. This large element has been found in the karyotypes of a number of leuciscine genera e.g., Alburnus, Alburnoides, Abramis, Blicca, Leucaspisus, Leuciscus, Petroleuciscus, Pseudaspius, Rutilus, Scardinius, Vimba etc. (Vasil'ev, 1985; Ráb & Collares-Pereira, 1995; Rábová et al., 2003; Bianco et al., 2004) and its presence also in Karyotype of Acanthobrama marmid 209 the karyotype of A. marmid undoubtedly confirms the inclusion of the genus Acanthobrama into the leuciscine lineage.
Locations of NORs in the karyotype, i.e. NOR phenotypes, have proven useful in cyprinid cytotaxonomy (Amemiya & Gold, 1988; Buth et al., 1991) . Multiple NOR phenotype, i.e. number and position of major ribosomal sites, NORs in A. marmid, is apparently derived from a ubiquitous leuciscine pattern which is characterized by a single, smaller NOR-bearing sm chromosome pair with NORs situated on the short arms present in a number of representatives of the genera (Rábová et al., 2003; Bianco et al., 2004 and references therein) . The exceptions to this pattern include European representatives of the phoxinin lineage of leuciscins Phoxinus phoxinus (L., 1758) and Eupallasella perenurus (Pallas, 1814) (Boroń, 2001 ) with NORs present in two pairs of chromosomes, Aspius aspius (L., 1758) with position of NORs resulting probably from paracentric inversion (Ráb et al., 1990) , Chondrostoma lusitanicum Collares-Pereira, 1980 with structural rearrangement of translocation type resulting in polymorphism of number of NOR sites (Rodrigues & Collares-Pereira, 1996) . Recently, Gante et al. (2004) described double NOR phenotype in Ch. macrolepidotum (Steindachner, 1866), where both sites are situated pericentromerically on one chromosome pair indicating a small inversion of part of the original, simple NOR site around the centromere. Multiple NOR phenotypes of A. marmid with major ribosomal sites located on two pairs of chromosomes is derived from an ancestral leuciscine NOR phenotype via rearrangements of fission/translocation type. In any case, our results indicate that NOR phenotypes of leuciscine cyprinids exemplified above may be as variable as those found in North American (Buth et al., 1991) or Asian cyprinids (Takai & Ojima, 1992) .
In conclusion, the apparent karyotype homogeneity of A. marmid with those in most other representatives of the Eurasian leuciscine fishes confirms a conservative range within this cyprinid lineage.
